Ejercicios resueltos 


Problema 3.1 

For the system shown: 

1. Wiite the member forcé- dísplaceznent relatloraships in global 
coordínate^. 

2. Assemble the global stiífuess equalions. 

3. Show that the global stiftaess equations contaln lígLd-body-m o tío a 
terms, B — 200,000 MPa. 


c 



4 m 


A — 18 X 10 3 mm 2 


b 


10.928 m 



Ejemplos 


Solución 

Defina las coordenadas, grados de libertas y fuerzas externas como sigue 
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1 . Relaciones fuerza-desplazamiento en las barras 
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Relaciones fuerza-desplazamiento en las barras 
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Relaciones fuerza-desplazamiento en las barras 
Barra ac 



200 X 15 X 10 3 
' 8 x 10 3 

= 375.00 kN/mm 

0.750 0.433 
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2. Matriz de rigidez global 


'pC 


'6.348 -1.912 -3.536 3.536 -2.812 -1.624' 


r v 



4.473 3.536 -3.536 -1.624 -0.938 


A-2 

P. 
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A, 


3. Movimiento del cuerpo rígido. Añadiendo filas 1 y 3 de la matriz de rigidez 
global forma el vector 

[2.812 1.624 3.294 0 -6.107 -1.624] 

which is the negative of row 5. Therefore* there is linear depen- 
den ce, the determinant is zero, and the matrix is singular. This is 
a signa! that, under an arbitrary load, the dispíacements are in- 
definite; that is, there may be rigíd body motion. 
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Problema 3.2 

The tmss oí Example 3.1 is supported and loado d as süown. 

h Calcúlate the displacements al a and b. 

% Calcúlate the reactions. 

3. Calcúlate the bar f orces. Use equatíons of Example 31. 
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Solución 
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Solución con MATLAB 




Solución con MATLAB 


% b) Matriz de rigidez global de la estructura 
K = zeros ( 6 , 6) ; 
for n = 1 : 3 

mat = MatRig ( : , : , n) ; 

gdl = GDL(n, :); % g.d.l que le corresponde a la barra n 

for i = 1 : 4 
for j =1:4 

f il = gdl (i) ; 
col = gdl ( j ) / 

K(fil,col) = K (fil, col) + mat (i, j ) ; 

end 

end 


end 

% Ejercicio 3.2 del libro 
P = 500; angr = 40*pi/180; % carga aplicada 
P1 = P*cos (angr) ; P2 = P*sin(angr); P3 = 0; % en los g.d.l. 


Pf = [ P1 P2 P3 ] ’ ; 
Kff = K(lí3, 1:3) ; 
Ksf = K(4:6, 1:3); 
Kfs = K (1 : 3, 4:6) ; 
Kss = K(4 : 6, 4:6); 
Df = inv(Kff)*Pf ! 
= Ksf ^Df 


cargas en los g.d.l. libres 


% También Kfs = Ksf' 

Desplazamientos en los g.d.l. libres 
Reacciones en los g.d.l. restringidos 


Ps 
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Problema 3.4 

For the ¡syslem shown; 

1» Wiitc tiie f or ce-displace ment xelationships in global coordina tes. 

2. Assemble the global stifÉness equations. 

3, Show that the stiffness eqnations contain rigid-body-motioii terms. 

E = 200,000' MPa. ' , iA (ft3 2 

A^Wx tO 3 mm 2 
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Solución 

Defina las coordenadas, grados de libertas y fuerzas externas como sigue 
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1. Member force-disjpkeememt relationships (see Equatkm 2.5): 
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Member ac 



200 X 15 X 10 3 
10 X 10 3 


= 300 kN/mm 




^11 

k%i 

^15 

k 

IF? 


&2t 

kn 

km 


FV 


k$i 

k$z 

k 55 

kse 

EMC 

[Fe J 


_k 6í 

km 

km 

kt se_ 



0.250 


= 300.00 


0,433 -0.250 
0.750 -“4.333 
0.250 


Sym. 


-0.433 

-0.750 

0.433 

0,750 




Ejemplos 


Member bd 
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h 4 

k 3? 



¿43 

¿44 

k 47 

F?\ 


k?3 

¿74 

£77 

Ft é \ 


Jc m 

¿g 4 

&B7 


fcss 

k 43 
k TS 

tas 


A 3 

A4 

A? 

t>sj 


= 300.00 


0.250 0.433 -0,250 
0.750 -0.433 
0.250 


Sym. 


0.433“ 


r _ 1 

0.750 


¿4 

0.433 


A 7 

0,75 G_ 


a 8 . 




Ejemplos 


Member be 



200 X 15 X 10 3 

5V3 X 1(P 


- 346.41 kN/mm 
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2. Global stififoess equations in matrix fonn (see Equations 3*5 and 3.6): 
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Problema 3.5 


The truss of Hs.aniple 3.4 is supported and loaded as shown: 

1» Calcúlate thd displacements at h, € t and d * 

% Calcúlate the reactions. 

3* Calcúlate the bar forcea. 

Use equattons of Example 3,4. 
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Solución 


Boundaiy condltioas; = ñ 2 


F S = -28Z 84 kN 

V 

T“ >- 

¿ Ff = 2S2.84 kN 
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1. Dísplacements. Remove colunias and rows 1, 2, and 4 from the stiffness 
equations, leaving 
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Solving for {A} on a Computer yirids the foílowmg results, whkh may be checked by substitution ín the above equations; 
|AJ - [A 3 . A 5 As A 7 A|j - [“0.407 9.809 -2.232 10.926 -7.801 jmm 


2. Reactions. The xemaining stiffness equations (rows 1, 2, and 4) are used as follows: 
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3» Bar torces. Develop a formula for cateuiatmg bar torces from displace- 
mentsr From eqnillbiium at the 2 ead of a general meniber 1—2, the bar 
forcé Fiz is 

F 22 - Ei = F& eos 4> + Fy2 cos(90 ~ f) 
la matrix forra thls is 


F 12 “ [eos $ sin 


in * J íí) 


<■) 


Tlie mernber stiffaess equatious are, from Equatíon 3.11, 
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Subslkulmg the last two of Equations b ín Equatíon a gives the desired formula: 
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Merober ab 
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Member bd 


Mernbex be * 


<£ = 60 a 
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Problema 3.6 

The truss shovm i$ the same as in Example 3*5 e&cept for the addítion of 
horizontal aonstraints at b and c. Calcúlate Ihus displacenients at c and d t 
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Solución 


Remove colunias and rows 1 lo 5 fresa (he stiifíness equatíons, 
leaviog 
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Solving for {&}, 



